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MICROWAVE ANTENNA CONSTR SEQUENCE
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® RETURN TO EARTH FOR EVALUATION & TEST
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SHUTTLE — DIRECT PHASED DEVEL ® HLLV-4
STS SHUTTLE HLLV
GROWTH %
P/L
	
DIA
	
(M) 4.6 60 4.6 9 16
BAY SIZE
	
L	 (M) 16.3 PASS. 18.3 30 62.2
LOWER	 UPPER LOWER	 UPPER
REUSES 300	 50€1 300	 500
TURN AROUND (DAYS) 7.3	 5.3 7.3	 5.3
DDT&C	 ($m) 120 3100 61800
ELTS/YEAR - FACILITIES 23 - 368 100-2000($M) 45 — 705' 5013-4500
FLTS/YEAR - COST/ELT 14.5 14.5 5 - 8.9 100 ^- 7.6($M) 23- 8.7 Boo -6.945-8.4
2V2
p^
V
;j
1k SPACE STATION: SE'S p PiL VS ORBIT ALT +8a INCL5
.' LEGEND:
KSC LAUNCH
.....®».-..,^ WTR LAUNCH
(JOGGLE IN LINE DAE OTES 2.9 ICI LOSS
`r
:.
®RRI^' INCLINATION INAY LENGTHB	 I
^._,
.0
25.50 -
450
^ 60[[
C
4
750	ur ...
r
.. «
I
900 ^o
'F PAYLOAD MASS
KoX103 1040
10.
^ 1
0
200	 300 400	 500
CIRCULAR ORBIT ALT, KM
13RUhAMAN
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MULTIPLE
LAUNCH
10 
Mi
 IW
A_
4.4 M O
-F
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A_
4.a @o
n
-^	 OTV: CRYO TUG — PHASED GROWTH TO SUIT
VARIOUS  L 11 CHERS
a PROPULSION & GUIDANCE RETRAINED
A TALKS RESIZED
RL UNCHE	 SHUTTLE OR SHUTTLE GROWTH	 HLLVA 
I	 T
SINGLE
LAUNCH
EARLY OPS 1	 LAVER OPS
HEAVY GEOS P.L. LOGISTICS
	
! i '':!
	
P	 Ott
o^
I
ZERO PROPELLANT PROPULSION UNIT
MISSION PECULIAR TANK SIZE
CLUSTER OF 3, 4, S OR 7 TANKS
TANKS CAN BE STAGED (SPACED DEOR
OR RETAINED
41)
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RAPID TRANSIT MANNED OTS ®	 HEAVY CARGO OTS
PHASED DEV CRYO GAS CORE NUC,	 MPD*
1
I
I
TYPICAL MISSION GEO LOGISTIC GEO GEO GEOROUND TRIP ROUND TRIP ROUND `I-RIP ROUND TRIP
PROPELLANT/ 	CRYO/ LH ARG{^N/
EXHAUST VEL IMlSI:C}	 4800 2r21800 98100
THRUST LEVEL (N) 150000 400000
PICAL S PIL
1SS	 ® PROPULSION, ETC
x 103) * TANKS
• PROPELLANT
*MPD PROPULSION REQUIRES:
* CHEM ASSIST TO '15130 KM
• POWER FROM PIL
F
M	
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W	
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SPACE STATION: NEW LONG RANGE OP
i-
r
•	 RAPID TRANSIT MANNED OTS ®	 HEAVY CARGO OTS
PHASED DEVEL CRYO GAS CORE NUC. MPD
^ I
LAUNCH TO LEO € Y: STS	 HLLV
SERVICED AT. GROUND	 SS roG
REUSES 100	 40
TURNAROUND (DAYS) 10 
	
2	 10
DDT & E 3100	 265
FIRST UNIT COST	 $ M 110 50x	 ?
COST/FLT	 $m
U

Jm
SPA ECRAFT SERVICING ORBITAL DEPOT
SPACECRAFT SERVICING
SILO	 ON ABOVE, ONE BELOW
F
SPACECRAFT BEING
SERVICED
SPACECRAFT & OTC/
RETURN CORRIDOR
w.10,
OTV SERVICING SILO
CLUSTER OTV
AT DEPARTURE	 p
STATION	 C
c
SHUTTLE DOCKED
Li f	 TO MAIN SPINE
(CAN DOCK OTHER
r	 WA`! UP)
PROPELLANT TANKS
^F7L
kkss
ORBITAL [DEPOT/SPACECRAFT SERVICE CONCEPT
EXTERNAL  SERVICE STATION
`_ 4 SERVICE TOWERS
0 WORK STATIONS
0 MANIPULATORS R
AUTOMATED SPACECRAFT
BEING SERVICEDIUPDATED
r	 .. ENDLESS TRACK (2)
MAIN TUNNEL
OTV BEING
f SERVICED/
_	
r.. OPEN PIGEON HOLE REFUELED
SPARES MODULE
,^ DOCKED TO MAIN
f TUNNEL
-,,i	
^ QF7lJ!AiNA7kf
~f d5
i
-.J
aMr.'wy+
_,C	 ^..	
-	
i-'uic„yywda	 +MbN
Q	 ORBITAL DEPOT/SPACECRAFT SERVICING - STUDY STATUS i
}
USED FOR MORE THAN SAT PWR MISSIONS
MULTIPLE FUNCTIONS
-- SERVICING & REFUELING RAPID TRANSIT ®TV"S
® SHUTTLE SUPPORTED
	
^.	 o HL.LV SUPPORTED
--- SERVICING AUTOMATED SPACECRAFT 	 3i
SERVICING CARGO OTV"S - IF REUSABLE
TRAF FIC 	-F F LOW HIGHLY SENSITISE '^'^ SCENARIO 1'F3D
GRUMMAN
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sPUBLIC SERVICE PLATFORM
I
• OBJECTIVE
E - PERFORM WIDE RANGE OF COMMUNICATION, DETECTION & CONTROL FUNCTIONS
FOR PUBLIC SERVICE SECTOR
FUNCTIONS NATIONAL NEEDS
- ELECTRONIC MAIL
- PERSONAL & POLICE COMM
- DISASTER CONTROL - ECONOMY	 -
-- NATL INFO? SERVICE
- VOTING/POLLING -- QUALITY OF LIFE
- ADVANCED TV
-- 3D HOLOG TELECOM= - NATIONAL PRESTIGE
-- NUC FUEL LOCATOR
-- EARTHQUAKE DETECTION/PREDICTION
-- MATER AVAIL INDICATOR
- VEHICLE SPEED CONTROL
- INTRUDER DETECTION
IMPLEMENTATION STRATEGY
- OBTAIN HIGH BENEFIT-TO-COST RATIO USING SPACE STATION
48
Lj
-	
^I
0	
r IMPROVE LAND USE
L)
^ C
e PUBLIC SERVICE PLATFORM JUSTIFICATION
d^
WHY PERFORM MISSION?
	 11
	
WHY PERFORM IT IN SPACE?	 19 WHY ON SPACE STATION?
0 r REDUCE SERVICE COSTS	 r SPACE PLATFORM PROVIDES CENTRAL r LARGE SPACE STRUCTURELOS RELAY FOR MANY COMPATIBLE	 REQUIRED
r INCREASE SERVICE SPEED	 FUNCTIONS
® MAN'S ROLE IS SIGNIFICANT
- REGULAR MAINTENANCE &
SERVICE
- UPGRADING OF SOFTWARE &
ASSOCIATED ELECTRONICS
- CHANGING OF HARDWARE-TO-
SOFTWARE INTERFACE
INCREASE SERVICE COVERAGE r GEO PLATFORM SERVES ENTIRE
CONUS; ADDED PLATFORMS EXPAND
r INCREASE PERSONAL	 SYSTEM FOR GLOBAL SERVICE
SECURITY/SAFETY
DISADVAN 'T'AGES OF CURRENT
SERVICES ARE OBVIATED
--- SIGNAL PATH BLOCKAGE BY
SURFACE FEATURES
- ATMOSPHERIC/IONOSPHERIC
DISTURBANCES
GROUND
RESOLUTION
DIAMEAM, USAGE/
FUNCTION NMI ORBIT, % FREQ BAND
ELECTRONIC MAIL. 60 40 S
PERSONAL. COMM • 60 100 S
VOICE/ POLICE COMM 60 100 S
DATA DISASTER CONTROL 60 10 S
NATL INFO SERVICE 60 100 S
VOTING/POLLING 60 10 S
VOICE/ ADVANCED TV 100 100 K
VIDEO S-D HOLOG TELECONF 900 50 K
NUCLEAR FUEL. LOCATOR 350 90 TBD
EARTHQUAKE DETECT/
DETECTION/ PREDICT. 100 100 TBD
CONTROL WATER AVAIL. INDIC. 50 10 TBD
VEHICLE SPEED CONTROL 75 900 TBD
BURGLAR ALARM/
INTRUSION DETECT. 100 SR TBD
i-
MULTIPLE-FUNCTION PUBLIC SERVICE PLATFORM
DESIGN CONCEPTS
DEDICATED
	
SPACE STATION
— NEAR TERM	 -- ULTIMATE
Aell
® ^
0
a:	 1	 m
L
- f17771
WNON-INTEGRATED SYSTEM —	 SEMI-INTEGRATED PLATFORM
	
FULLY INTEGRATED MULTI-
13 FREE FLYERS 	WITH 3 ANTENNAS	 MISSION LARGE ANTENNA
71^ 	 57
Lj
7.
.	 •	 .. ... _. -. .. ...	 ^..iC.rk:ai9w.^.(r1.. ..fi1LA'rW'si`a+^e  i
P P ANTENNA SIZING
1000
zO
E—
O
O
co
gu
O
zDO
m
Ch
O
HLu
w
w
z
A
U.9
w
4
zz
tes
1.0
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GROUND RESOLUTION
t2uA ..
100
60
100 ^-- --
!R 2 GI1z FREQUENCY
0.2 0.4
	 0.0	 0.8	 1.0	 1.2
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SECTION A-A
FUNCTION
`	 TRANSPONDERS
N
ELECTRONIC	 TIME
Li	 MAIL 
DISASTER
CONTROL	 POWER
DIVIDER
PERSONAL	 ASSEMBLYCOMMUNICATION
a6M
+,- A
n o
". SHARED
i	 nn
y
MULTI-FEED LENS ANTENNA CONCEPT
 COMMUNICATIONS
NATIONAL	 v	
—[-,-  A	 /
INFORMATION	 FEED	 FEED	 Z,/
SERVICE	 HORN	 HORN
CLUSTER
 CLUSTER	
LENS
Q	 ANTENNA
URBAN/POLICE
n
• r	
L. gpLIMMAPJ
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ULTIBEAM SPACE-FED) PHASED-ARRAY LENS ANTENNA CONCEPT
j
VOICE,DATA COMMUNICATIONS
k	 FUNCTION	 PHASED ARRAY ELECTRONICS
TRANSPONDERS
	 MODULE
	
VOTING/	 FEED SIDE	 EARTH SIDE
	
POLLING
	
DIPOLE	 DIPOLE SUBARRAY
TIME-SHARED	 SUBARRAY
ELECTRONIC
MAIL
DISASTER
'	 CONTROL
55 M
PERSONAL
Comm
	
NAT INFO	 DEDICATED
SERVICES
URBAN/POLICE
PHASED
PEED	 ARRAY
CLUSTER	 ANTENNA
tMLOAMAN
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SPACE STATION PUBLIC SERVICE PLATFORM
WORK MODULE
PERSONNEL
ACCE^'S TUNNEL
DOCKING
	f	 HATCH	 VOICENIDEO
C
SOLAR ARRAY
J ji
ON N-9 AXIS
^VOICE/DATA	 \X78 M
TUGS	 /	 e	 t
55 M
	
{	 HABITABILITY
MODULE
SUPPLIES55 M	 MODULE
	
_	 DETECTION/
	 `	 }ACCESS
. {	
SWING
I  
ARM55 M	 \ 
0
e
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PUBLIC SERVICE PLATFORM
SHUTTL E PRECURSOR TECHNOLOGY
FISSION
-- SHUTTLE 38-DAY SOFTIE MISSION (18C 1880)
-- LEO XMISSION BETWEEN PAIRS OF NEARBY
U.S. TEST SITES
-- 108--208 NM CI RC LEO, 28.5--580 INCL
— S® -- 58 MIN. TEST TIME/DAY
usivunr.^an
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0
L CONSTRUCTION ISSUES
-- EVAL DUAL BEAD ANT. ALIGN.
® EVA MOUNTING OF FINAL, SIZE ANT. ELEMENTS,
10 —'188 W OF RF PWR
® C/O OF PRECURSOR SUBSYS
EV/AL MAN IN EVA ASSY & ALIGN. ROLE
TEST ISSUES
— TRANSMIT TEST SIGNALS BETWEEN TEST SITES;
C/O ALL LINKS
— PERFORM PWR DENSITY TEST ON ANIMAL & PLANT
LIFE FUNCTIONS ON GROUND
-- CHECK FOR INTERFERENCE WITH ELECTROMECH DEVICES
P^JBL IC SERVICE PLATFORM DEMONSTRATION
O MISSION
- 1 YEAR MISSION!
-- XMISSIONS BETWEEN 25 WIDELY DISTRIBUTED
CONIUS CITIES
- BUILD IN LEO & XSPORT TO GSO (5 MONTHS) `°
- TEST IN GSO ORBIT (5 MONTHS)
8 CONST ISSUES (IN 100 - 200 N MI/284P -500 ORBIT)
-- PERFORM FIXED MULTIBEAM (25 CHANNELS) ANT.
ALIGN. (7.5 - 75 KW R  PWR)
- SCALE MODEL (25 - 150 KW RAW PWR) OF OP SYS
- EVA CHECK OF MAINIT & REPAIR PROCEDURES
a TEST ISSUES ( IN GEOSTA ORBIT)
-- TRANSMIT SIGNALS BETWEEN 25 PAIRS OF CONIUS
CITIES, C/O ALL LINKS
- VERIFY SAFETY OF PWR DENSITY ON ANIMAL & PLC
LIFE, AS WELL AS INTERFERENCE WITH EL1ECTROMI
DEVICES
- EVAL EFFECTS OF ORBITAL PERTURB. & ASSIGNED LOC
DRIFT
gF1L.t
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CONCLUSIONS
PRESENT CONCEPT FOR PUBLI% SERVICE PLATFORM 
MAXIMIZES BENEFIT-TO-COST RATIO BY HARDWARE
COMMONALITY
^.	 -- THREE ANTENNAS FOR MANY FUNCTIONS
--- ALL FUNCTIONS SHARE: ATTITUDE CONTROL.; POWER;
STATION-KEEPING; TRACKING, TELEMETRY & CONTROL
SUBSYSTEMS.
-- RESUPPLY EASED BY SINGLE RENDEVOUS tic DOCK:
MINIMUM G&N AND AV REQUIREMENTS
UTILIZES ADVANTAGES OF SPACE STATION
— CONSTRUCTION OF LARGE SPACE STRUCTURE
	 -
- MAN'S ROLE IN HARDWARE MAINTENANCE, REPAIR,
& UPGRADING
® REDUCES CROWDING OF GEOSTATIONARY CORRIDOR
a PERMITS ADDITIONAL FUNCTIONS THROUGH MODULAR
DESIGN APPROACH
mAUov Ma
60
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WHAT NEXT?
G
8
0
I
IDENTIFY IN GREATER DEPTH USER REQUIREMENTS
FOR EACH PS'P FUNCTION
PERFORM ANTENNA TRADE & SELECTION STUDY
!FURTHER DEFINE & REPINE SPACE STATION REQUIREMENTS
FOR PSP
E
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SPACE STATION S'YS'TEMS ANALYSIS STUDY PROGRAM REVIEWLJ
} fSTUDY STATUS &
REPRESENTATIVE
MISSION SELECTION
OPERATIONAL RASE
SOLAR POWER
PUBLIC SERVICE
PLATFORM
COMMERCIAL MFG &
SPACE PROCESSING
ADDITIONAL MISSIONS
Fr
PROGRAM OPTIONSQ PLANNING
SUMMARY &
RECOMMENDATIONS
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a DEVELOP PROMISING SPACELAB EXPERIMENTS
e ESTABLISH COIUIIIAEEiCO/!L MANUFACTURING OPERATIONS
ON SPACE STATION
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APPLICATION
1. PWR FOR OTHER
OPS
2. OEVEL OF SPACE
SOLAR PWR
WHY IN SPACE?
1. SHAPE CONTROL;
INCR YIELD
2. ABSENCE OF
CONVECTION;
HIGHER QUALITY
1. ABSENCE OF
SEDIMENTATION;
INCREASED YIELD
& PURITY
WHY ON SPACE STATION?
1. POWER > 5.2 KW
2. WEIGHT > 9000 Kg
3. TIME > 30 DAY
1. TIMEE > 30 DAYS
2. POWER > 5.2 KW
3. WEIGHT > 9000 Kg
PRODUCT
SHEETS OR TUBES
OF SINGLE CRYSTA
SILICON (TYCO/
MOBIL)
(GE)
(A.D. LITTLE)
ANTIBIOTICS,
HUMAN HORMONES,
GENES
ENZYMES
1. CURATIVES FOR
ULCERS, BURNS &
HEREDITARY
DISEASE
2. IMPROVED DIAG.
NOSTICS
3. COMMERCIAL
PRODUCTS
HIGH COERCIVE
STRENGTH
MAGNETS
(GRUMMAN)
0
L
L
COMMERCIAL MANUFACTURING
n
Elf 
REPRESENTATIV
MISSION
PHOTOVOLTAIC
Q SOLAR CELLSL (A.D. LITTLE)
El
PHARMACEUT-
ICALS
(A. D. LITTLE)
MAGNET ALLOYS 1. MICROWAVE TUBES 1. ABSENCE OF
2. MOTOR BEARINGS
	
CONVECTION;
3. LEVITATORS FOR	
INCR QUALITY
XPORTATION	 2. ABSENCE OF
SEDIMENTATION;
4. COMMERCIAL	 INCR PERFOR-P :ODUCTS
	 MANCE
VJ
1. POWER > 5.2 KW
2. WEIGHT > 9000
3. TIME > 30 DAYS
4rS VinM.1N
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ABSENCE OF GRAVITY ELIMINATES,
DIE, INCREASES YIELD
.G	 RIBBON	 1019
MOLTEN
SILICON
CARRIER
CONC.,
N CM-3
1018
RIBBON
SILICON
FEED RODS
__._..._.....'s5
DIEr 1017
PHOTOVOLTAIC SOLAR CELLS - WHY DO IT IN SPACE?
ABSENCE OF CONVECTION ELIMINATES DEFECTS
IMPROVES QUALITY
10-3
t
RESISTIVITY, P.
OHM - CM
105 10-4
t
MOBILITY, µ,
CM2
 V-1
 SEC-1
104
r	 I nSb
t
\DEARTH
PSPACE
NSPACE
I	 NEARTH
SEED REGROWTH
DEARTH
ASP ACE
i ®	 e
I
1	 0	 1	 2	 3	 4	 5
DISTANCE, CM
GRUMMAN
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[^--	 PHOTOVOLTAIC SOLAR CELLS (CONT)F-!f
I(	 7
G
0	 . TYCOIMOBIL -- EDGE DEFINED/FILM GROWTH PROCESS
POLY SILICON SHAPE MATERIAL
	
PROCESS	 SURFACE
$351K9	 TO MAX. WT.
	
TRANSPORT	 GROW RIBBON	 RIBBON TO	 FINISH
	
FABRICATE
2.42 Sm/cm3 	CONFIGURATION	 TO SPACE	 DIMENSION	 RIBBON	
- SOLAR CELL
k^ —675$/Ka 
	
$16/m2;tv
(PRESENT INDUSTRY COST) (ERDA PROJECTION)
FOR 20 RIBBON	 t	 1985
PROCESS —	
CUT TO LENGTH
	
LAP
5 cm WIDE
	
POLISH
256 cm /HR PULL RATE	 REMOVE EDGES	 ETCH
$121m2
16 Kwh/m2
40 Kw/STATION
PHOTOVOLTAIC SOLAR CELLS
l
a A. D. LITTLE TUBS PROCESS
H2
i BY-PRODUCT
IQ SiH4 LIQUIFY TRANSPORT TO PRODUCE CVD POLY
SPACE POLY Si Si POWDER
GROW
'	 ! SINGLE PROCESS TO FABRICATE
+	 C] "" ^_ CRYSTAL DIMENSION SOLAR CELL
1 TUBING I
CV13 POLY EXTRUDE SINTER
Si TUBING Si TUBING Si TUBING i
4
4
1-5 CM DIAM.
10i7D°C TUBE
5 MIN, 250 CM/HR
PULL RATE
$2A/M2
2 KWHR/M2
L4 I KW/STATION
i..1
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PHARMACEUTICALS - WHY CSC, IT IN SPACE?
o NEAR ZERO-GRAVITY
- REFINES DISPERSION
•- ELIMINATES CONTACT INHIBITION
- ELIMINATES SEDIMENTATION
® INCREASED
-- YIELD
-- QUALITY
}	 '^'•..'i►
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(A) 0-9	 (B) 0-g	 (C) 0-9
	
L	 ANALOG FROM SKYLAB M557 USING
GALLIUM - BISMUTH ALLOYS (TRW)
CI RLJMM.A14
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FERMENTATION
CHAMBER SEPARATION
:17:7
T O 	 PHARMACEUTICALS
FERMENTATION PROCESSING OF MICROBIAL PRODUCTS
A
RECYCLED WATER FROM REVERSE OSMOSIS APPARATUS
NUTRIENT
STORAGE	 FERMENTATfO^Nl
(FREEZER)	 INITIATION
STORAGE
MIXING
GASIFICATION
TEMPERATURE CONTROL
p" CONTROL.
NUTRIENT CONTROL
MIXING
STERILIZATION
SOLUTION INOCULATION
EJ
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RETURN
TO
EARTH
FOR
USE
WATER EXTRACTION
PURIFICATION
ItstummAN
PHARMACEUTICALS
CONCEPT
	
REQUIREMENTS
NO. UNITS ............................... 1
POWER ..............................70 KW
TIME ........................... < BO DAYS
TOTAL ENERGY ............. 100 x 103 KWHR
SIZE .... ..................... 10x 10x3M
WEIGHT .......................... 4X104 Kg
BATCH
............................... 	 LEO
NO. OPERATORS ......................... 2
HEATED
FERMENTATION
TANK
URUMMAN
^.	
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THROUGHPUT
ORBIT
rr
t.:
t
E.
f
EJ
HIGH COERCIVE STRENGTH MAGNETS -°° WHY DO IT IN PACE?
SIGNIFICANT IMPROVEMENTS IN MAGNETIC PROPERTIES RESULT FROM LOW-G SOLIDIFICATION
COERCIVE STRENGTH OF ROOM TEMPERATURE
PHASE VS PARTICLE SIZE
a Mn BUM EUTECTIC
ASTP FLIGHT
16-
ANALYSIS OF
14	 ROOM TEMPERATURE	 m LOW TEMPERATURE PHASE
PHASE (AS GROWN) COERCIVE
STRENGTH
MATER IAL (If Oe)
AS-GROWN ASTP FLIGHT SAMPLES 135
148.75
►1591
BEST VALUES REPORTED FOR HEAT-
TREATED ALLOY SYSTEM SAMPLES 113
COERCIVE 12
STRENGTH .IQ
"Cl
ASTP GROUND
4d^ RANGE OF
LITERATURE
re
i—I
`^^ HIGH COERCIVE STRENGTH MAGNETSDIRECTIONAL SOLIDIFICATION -^q1	 ^y
j
I
^l
T^
j
s PRt~PARE	 TRANSPORT	 EXTRUDE ROUGH	 LAP & POLISH	 INSTALL
ALLOY	 TO	 TUBES &	 DIRECTIONAL CUT	 TO FINAL_	 IN
} PREFORMS	 SPACE	 SINTER	 SOLIDIFICATION TO SIZE	 DIMENSIONS	 AMPLITRONS
:I
RETURN
TO
EARTH
FOR TERRESTRIAL
APPLICATION `
USE OF MAGNETS IN AMPLITRON MICROWAVE TUBES
FOR 00 X 00 M MICROWAVE ANTENNA
MOVABLE MAGNETIC SHUNT
FOR REGULATION
RF OUTPUT
HIGH COERCIVE STRENGTH MAGNETS
RF INPUT
CONNECTION
PURE METAL A
SECONDARY EMITTING----"^
CATHODE
s USE OF HIGH COERCIVE
STRENGTH MAGNETS
REDUCES WEIGHT OF
47 VANE ANODE	 MAGNETS REQUIRED
BY 90%
NEED: 3000 MAGNETS
0.26 Kg EACH; 800 Kq
(TOTAL)
{
4
^J
U,
A
u_
4	 ^
—DC
POWER
A	 PYROLYTIC GRAPHITE
ANODE AND CATHODE
RADIATORS
cb
^yy^
COMMERCIAL APPLICATIONS OF HIGH COERCIVE
STRENGTH MAGNETS
r LEVITATED TRANSPORTATION SYSTEM
=rs.
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--- UNDER DEVELOPMENT IN FRG
- USES ONLY 10° OF THE POWER OF
AIR CUSION VEHICLES'-_
- NO CRYOGENS REQUIRED
- REQUIRES 1 - 10 gm MAGNET/
1 Kg VEHICLE WEIGHT*
*REF: K. J. KRONENBERG, INTERMAG 1973
GRUMMAN tf'f
^	 x_
FLOAT MAGNI
SUSPENSION
SIGNAL.
GENERATOR
rr@co),
Q^
00
J
ro^
n
r
t`
COMMERCIAL APPLICATIONS OF HIGH COERCIVE
STRENGTH MAGNET'S
a CONSUMER PRODUCTS
— INCREASED RELIABILITY
— MORE EFFICIENT (USES LESS POWER)
IQUE	
— REDUCED COSTS
JERArOR	
— 1 gm REPLACES 4 gm CONVENTIONAL
MAGNETS*
* REF: J. E. GOULD, COBALT, NO. 55, (5172)
GYRO
AEROSPACE INSTRUMENTS
BUSINESS SERVICES HOME PRODUCTS I
gALIMMAN s
r,
n1
f	 `
f 	 1	 1 3!
^-3 M---d
ELECTRO-
MAGNETIC
DETACHABLE
MOTOR DRIVEN
COLLECTOR
ACTIVE
COOLING
SYSTEM
0
PREFORM
STORAGE
10 M EXTRUSION4 j
~ w	 PRESS
SOLAR
CONCENTRATORS
FOR HEATING
OR
FURNACE
1ARLIM AN
F
0
jq
RADIATOR
FOR COOLING
SYSTEM
L
G HIGH COERCIVE STRENGTH MAGNETS
CONCEPT
REQUIREMENTS
(FOR 90 x 90 M MICROWAVE ANTENNA)
NO. UNITS ............................... 1
POWER ............................ . x-20 KW
TIME ............................ 6 MONTHS
TOTAL ENERGY ............... 90 x 103 KWhR
SIZE .......................... lOx1Dx3M
WEIGHT ......................... 4 x 104 Kg
THROUGHPUT .................	 . 26 Kg/HR
ORBIT ..................... . ..... LEOISUN
SYNCHRONOUS
NO.OPERATORS ......................... 3
SINTERING
FURNACE
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MANUFACTURING OPERATIONS
DEVELOPMENT PROGRAM REQUIREMENT'S
GROUND
MISSION BASED SPAR SPACELAB EARLY SPACE STATION
PHOTOVOLTAIC 1. PROCESS 1. ID OF LOW-G 1. PARAMETER 1. OPTIM OF CONTINUOUS
SOLAR CELLS OPTIM EFFECTS OPTIM PROCESSING TECHNIQUES
2. HARDWARE 2. CONCEPT 2. PROCESS 2. PACKAGING OPS
DEVEL VERIF SELECTION
3. COST/BENEFITS 3. HARDWARE CIO 3. PILOT PLANT 3. DEPLOYMENT & EVAL
PHARMACEUTICALS 1. SELECTION OF 1. RESEARCH ON 1. FEASIBILITY 1. SCALE UP
MATS. - SEDIMENT. 2. PROCESS OPTIM 2. EVAL OF MATERIALS
2. HARDWARE -- BUBBLE STAB. 3. EFFECT OF RAD.DEVEL - CHEMICAL
STAB. 4. PILOT PLANT3. COST/BENEFITS
HIGH COERCIVE 1. ANAL. OF 1. ID REASON 1. PARAMETER 1. OPTIM OF CONT PROCESSING
STRENGTH MATS. & PRO- FOR PROPERTY OPTIM TECHNIQUES
MAGNETS CESSES IMPROVEMENT
2. SCREENING OF 1. EVAL MATS. 2. PROCESS 2. PACKAGING OPS
MATS. & PROCESS SELECTION
PARAM
3. HARDWARE 3. SELECT CANDI- 3. PRELIM DEVEL 3. ASSY INTO AMPLITRONS & EVAL
DEVEL DATES FOR OF CONTINUOUS
FURTHER STUDY PROCESS
4. COST/BENEFITS 4. PILOT PLANTIT
F
;f
.^
GRUMMAN
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fl
® QUANTFOIATWE COST/BENEFITS ANALYSIS FOR
REPRESENTATIVE MISSIONS
- PHOTOVOLTAIC SOLAR CELLS (ADL)
-	 - PHARMACEUTICALS (ADL)
- HIGH COERCIVE STRENGTH MAGNETS (GRUMMAN)
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l SPACE STATION SYSTEMS ANALYSIS STUDY PROGRAM REVIEW
STUDY STATUS &
REPRESENTATIVE
MISSION SELECTION
OPERATIONAL CASE
f SOLAR POWER
PUBLIC SERVICE
PLATFORM
COMMERCIAL MFG &
SPACE PROCESSING
J, Y^
ADDITIONAL MISSIONS
PROGRAM OPTIONS
PLANNING
SUMMARY &
RECOMMENDATIONS
l
a '
t	 ^^j	 x
LIFE SCIENCE MISSION SELECTION
m
R
GRUMMAN
Or
82
Li
ya
BASIS FOR MISSION DEFINITION
® STUDY OF PHYSIOLOGICAL MECHANISMS, BIOLOGICAL.
PROCESSES	 ADVANCED SYSTEMS THAT CAN IMPROVE THE
'I QUALITY OF LIFE ON EARTH
-- EMPHASIS ON THE ROLE OF GRAVITY IN LIFE PROCESSES,
NORMAL & ABNORMAL
-- EMPHASIS ON MECHANISMS OF BIORHYTHMS
® STUDY PROBLEMS IDENTIFIED AND/OR VERIFIED ON
PREVIOUS MISSIONS THAT ARE OF POTENTIAL CONCERN TO
MAN & ARE MAIN BIOMEDICAL & BIOLOGICAL DRIVERS
FOR SPACE STATION
--- CREW WELL-BEING & EFFECTIVENESS IN ZERO G AND
POST FLIGHT G
d-- PHYSIOLOGICAL MECHANISMS ASSOCIATED WITH PROBLEMS
OETERMINI;JION OF'PHYSIOLOGICAL LINTS & TOLERANCE
- EVALUATION OF COUNTERMEASURES
GRUMMAN
. ss
{
STROKE EFFECTS 586,000 PEOPLE. THE COST TO SOCIETY
P
FOR EACH STROKE VICTIM aS $10,5$0
4A[]
T7
Fl.
COST OF ILLNESS TO SOCIETY
fr=
U
L
COST
(BILLIONS)
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REPRESENTATIVE nnsssaory EQUIPMENT CHARACTERISTICS
u^
MISSION
ITEM BODY FLUID CARDIOVASCULAR VESTIBULE
REGULAR CORE YES YES YES
INTERMITTENT CORE YES YES YES
PRINCIPAL INVESTIGOR TBD TBD TBD
POWER WATTS 6269 5758 2261
WEIGHT, Kg 2788 3673 915.
SIZE M3 27021 31537 8605
ORBIT LEO LEO LEO
COST ('75$) 3547 K 4830 K 2207 IC
CORE COST 4%) 883-888 '83-'88 '83-'88
ADDITIC gNAL 'DATA TO BE DEFINED: COOLING, CONTROL, THROUGHPUT, LIFE
DDT&E COSTS
a CONTINUE MISSION GROUP DEFINITION
a SELECT REPRESENTATIVE MISSION GROUPS
E^
a ESTIMATE TOTAL CORE COST FOR EACH MISSION GROUP
SELECTED
® COST/BENEFIT FOR SELECTED MISSIONS - QUALITY OF
LIFE IS MAIN DRIVER
94
SPACE STATION SYSTEMS ANALYSIS ISTUDY PROGRAM REVIEW
STUDY STATUS &
REPRESENTATIVE
rn MISSION SELECTION
OPERATIONAL BASE r
SOLAR POWER
PUBLIC SERVICE
PLATFORM ^— --
COMMERCIAL MFG &
SPACE PROCESSING
ADDITIONAL MISSIONS
L
RAM OPTION'S
NIiV{a
SUMMARY &
. RECOMMENDATIONS
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PROGRAM
CHARACTERISTIC
AMBITIOUS
O NOMINAL.
® MINIMAL
TOTAL DEV. COST
THROUGH 19€15
I E
^ o
Cb	 cb
cv N Q
ORBIT REGIMES
COST EL EMENTS
DEV --^ PROD ^— OPS
S — SPACE STATION
T — TRANSPORTATION
Ills — MISSION HDWR
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e
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^t
P,
SSSA PROGRAM: MAJOR DISCRIMINATOR - "LEVEL OF
GOVERNMENT INVOL$I EMENT
CATEGORY I:
TECHNOLOGY R & D WITHOUT GOVT FEASIBILITY DEMO/
PRODUCTION COMMERCIALIZATION
CATEGORY 2:
TECHNOLOGY R & ® PLUS GOVT DEMON OF COMMERCIAL
FEASIBILITY, BUT WITHOUT GOVT PRODUCTION
COMMERCIALIZATION
CATEGORY 3:
TECHNOLOGY R & G, FEASIBILITY DEMON & INITIAL PRODUCTION
COMMERCIALIZATION BY GOVT
®
-i7	 77
a^:urwnn.^„
0
ne
E
F7	 PROGRAM SCENARIO - MAJOR PROGRAM DISCRIMINATOR
MISSION
1. SSPS
9
® EVAL SPACE MFG
® C/O FAB. MACHINES
® CHECKOUT WG FAB. TECH
TEST JOINT/STRUCT
ALIGN,
® EVAL MAN VS TE LE-OP
® VEST SOLAR ARRAY
C/O HI -VOLT. ELECT.
r INVESTIGATE MATS.
® TEST POINTING CONTROL
® EVAL MICROWAVE EFFECTS
ON IONOSPHERE
® C/O STRUCT JOINT
INTEGRITY
® EVAL STRUCT ALIGN ETC
® EVAL LARGE STRUCT ASY/
MATING
® TEST ARRAY/ANT. POINT-
ING CONT.
TEST PWR CONVER EFFI-
CIENCY
INVESTIGATE  PWR XM ISSI ON --
, BEAM PHASING/SIZE &
INOSPHERE IMPACT
R & ® TECHNOLOGY
PRECURSOR TECHNOLOGY	 DEVELOPMENT LAB
99
PROGRAM SC5NARIO - MAJOR PROGRAM DISCRIMINATOR (COOT)
MISSION L FEASIBILITY DEMONSTRATION
SPACE PILOT PLANT
1. SSPS
(CONT)
• EVAL FALL-SCALE STRUCT JOINT INTEGRITY
® EVAL LARGE ARRAY STRUCT ALIGN
EVAL TRANSPORT LEDlGEG
• EVAL SUBASSY/FINAL ASSY MATING
• TEST GEGSTAT POINTING CAP.
• TEST PWR HANDLING
• TEST STRUCT MATS INTEGRITY
• EVAL FULL-SIZE ANT.
• CHECK GROUND RAD. SAFETY
• INVESTIGATE III-PIER IONOSPHERE IMPACT
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PROGRAM OPTIONIMISSION INTEGRATION
0
ro SPACE STATION
PUBLIC SERVOCE
PLATFORM	 ^	 ^ LIFE
SOLAR	 — VOICE/DATA
	
L	 SCIENCES
POWER
	
— VOICEIVIDEO
	
— MAN'S
WELL-
- DETECTION/	 SEiNG
CONTROL
OCEAN	 RADIO
DYNAMICS	 TELESOFE ® OTRER
COMMERCIAL MFG
— MAGNETS
— PHARMACEUTICALS
i	 — SILICON CELLS
— OTHER
^	 — MAN'S CAPABILITY
I	 lid SPACE
a^tur,^v^ari
jj
SAMPLE PROGRAM OPTION MATRIX
PROGRAM OPTION
A.
missiom
SOLAR. POWER
	 --
1
R&D
23	 4	 5	 6	 7	 S	 9	 10
 /(84)*	 _ — v .r.
FEAS DEMO —
PROTO/PROD. t/(95)
R. COMMERCIAL
MFG — R&D y/(82)
PEAS DEMO 083)
PROTO/PROD. V (85)
G. PUB SERVICE
PLAT — R&D 0,85?
FEAS DEMO /(87)
PHOTO/PROIp. yt(9Q)
D. RADIO TELE-
SCOPE — R&D jf (85)
FEAS DEMO
PROTO/PROD.
E. OCEAN DYNA-
MICa	 --- R&O ^f (841
FEAS DEMO --
PROTO/PROD. --
F. LIFE SCIENCES -- R&D /(83)
FEAS DEMO
PROTO/PROD. —
*READINESS BATE M START OF R&D TEST, PILOT PLANT PRODUCTION, OR PROTO/
PROEM OPERATIONS
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PROGRAM OPTION I
CHARACTERISTICS: a ALL MISSIONS
a R & D ONLY EXCEPT MAGNET/SILICON CELL PILOT PLT. PRODUCTION,
^1 a EARLY ICO DATES
SCHEDULE: 1 80, 1 81 182,83,84,85,86 87, BO A 89 1 00 1 91 j22;93L94L95
A
SPACE STATION IOC
A) SOLAR POWER (SPDL)	 A GO- AHEAD	 GROUNDISTS
ORBITAL .m
+ A GEO ior,
LEO 10C
B) COMMERCIAL MANUFACTURING A PILOT PLANT IOC
I- MAGNETS & S^ LICON CELLS
2- PHARMACEUTICALS & OTHER
G.EO IOC
^^ C) PUBLIC SERVICE PLATFORM
V_
R & D PLATFORM
D) RADIO TELESCOPE (WITH SPDL SUPPORT)
A
GEO IOC
E) OCEAN DYNAMICS (WITH SPDL ANTENNA)
LEO IOC
F) LIFE SCIENCES
rn I- MAN 'S WELL BEING (USING SPACE STATION)
2 SPACE CAPABILITY (MAN)
dp
(USING SPACE STATION).
ORLAPAMAN
AOTV loc
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PROGRAM 0PTION 2
	CHARACTERISTICS:
	 a ALL MISSIONS
a R & 0 PLUS FEAS. DEMO. FOR SOLAR POWER/COMM. MFG/ PUBLIC SERV.
PLAT., AND PROTO./PROD. FOR MAGNETS/SILICON CELLS
EARLY IOC DATES
	
SCHEDULE:
	 180, 81 1
 S2, S3, X34, 85,SS ,87, 88, 09, 90 r 91,92,93,94,95
A OTT - loc
SPACE STATION 10C QLE GEOIOC for GROUND/STS
A) SOLAR POWER (SPDL)
	
	 ORBITAL
GEO.10C
(PILOT)
locPILOT PLT. A	 !oc8) COMMERCIAL MFG
I- MAGNETS& SILICON CELLS
	
	
PROD. PLT.
A,PI LOT PLT. IOC
2. PHARMACEUTICALS& OTHERS
R & D PLATFORM
C) PUBLIC SERVICE PLATFORM - -
	 a .	 . . ..	 PILOT PLATFORM
GEO - IOC P %LT
loc
f
D) RADIO TELESCOPE (WITH SPDL SUPPORT)
GEO & IOC
(WITH SPIX ANTENNA)E) OCEAN OYNAMICS
F) LIFE SCIENCES	 LEO - IOC
1- MAN'S WELL BEING
	
(USING SPACE STATION)
2- SPACE CAPABILITY (MAN)
	 (USING SPACE ST'.TION)	 GRUMMAN
m	 r-
110
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PROGRAM: OPTION 3
CHARACTERISTICS:
	 ALL MISSIONS
R & D PLUS PEAS. DEMO. AND PROTO./PROD. FOR SOLAR POWElR[
COMM. MFG./PUBLIC SERV. PLAT.
EARLY IOC DATES
SCHEDULE;
	 a 80181 a 82183184185 a 86187188 t89 a 90t 9l a 92 s 93 a 94 i 95
	
SPACE STATION IOC & A OTV-IOC	 GROUNDISTS
(SPDL)
	 LEO IOC	 GEO IOC	 (0RBITAL)
	
(GROUND/STS)
	 Q GEO-IOC
IPILOTPLANT)	 voi	 GEO.
GROUND(PROTOTYPE PLANT)
IOC Inc.
	 1	 GROUND
0
	
A) SOLAR POWER
0
lu
a
B) COMMERCIAL MFG.
	 PILOT PLANT	 PROD PLAINT
	 I
1. MAGNETS & SILICON CELLS	 _
PILOT PLANT Li 10C Q IOC PROTOTYPE PLANT
2. PHARMACEUTICALS St OTHERS
R & D PLAT. PILOT PLAT.
C) PUBLIC SERVICE PLATFORM
	 PROTO. PLAT.
GEO-IOC Q Q IOC p IOC
D) RADIO TELESCOPE
	 (WITH SPDL SUPPORT)
GEO-IOC Q
E) OCEAN DYNAMICS (VidlTll SPDL ANTIEI!INA)
E
F) LIFE SCIENCES
	
®LfO-IOC
1- MAN'S WELL BEING
	 (USING SPACE STATION)
2- SPACE CAPABILITY IMAN) ,l (USING SPACE STATION!)
F
i
01
F. J
P.
0
r=
IJ
PROGRAM OPTION 4
CHARACTERISTICS:	 ALL MISSIONS
R & D PLUS FEAS. DEMO, AND ?ROTO/PROD. FOR COMM. MFG/
PUBLIC SERV. PLAT.; PROTOJPROD- FOR SOLAR POWER
(NO P I LOT PLANT)
SCHEDULE:	 j 8(D 1 811,82183 g84185 86 1 87188 18910191192,93,94,95 1
SPACE STATION IOCA	 OTV-IOC
LEO-IOCA AGEO IOC
A) SOLAR POWER	 SPDL	 GEO 10C A
PROTOTYPE PLANT ',
B) COMMERCIAL MFG.	 PILOT PLANT-\,&IOC A	 PROD. PLANT 	 PROUND/STS
	
I- MAGNETS & SILICON CELLS 	 F, -; -^ ^ - "'. *..* *. -, *- -* *-, - 	 ORBITAL
PILOT PLAINT  A IOC  /PROD. PLANT
2 . PHARMACEUTICALS& OTHERS
R &,D PLAT. -\ 	PILOT PLAT.
C) PUBLIC SERVICE PLATFORM	 PROTO. PLAT.
Ll
	GEO 10r. IOC	 loc
D) RADIO TELESCOPE
E)OCEAN DYNAMICS
F) LIFE SCIENCES
1-PAN'S WELL BEING
2- SPACE CAPABILITY OMAN)
WITH SPDL SUPPORT)
IOC
(WITH SPDL ANTENNA)
LEO-IOC
..J.(USING SPACE STATION)
(USING SPACE STATION) onu
112
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PROGRAM OPT I ON
CHARACTERISTICS: a ALL MISSIONS
a R & D PLUS FEAS. DEMO. AND PROT0.1PROD. FOR SOLAR POWER/
COMM. MFG/PUBLIC SERV. PLAT.
a TOTAL PROGRAM DELAYED
SCHEDULE: X80 81 82	 04 85 86 	 Al 92 93,94 9 SE i S6^97 J8^99 00 01 ^82R
SPACE STATION IOC,, A OTV-IOC
LEO IOC  A GEO IOC
A) SOLAR POWER (SPDL)	 GEO 11OC0
(PILOT PLANT)	 i	 ! == AGEDi
a	 i®C! (PROTOTYPE PLANT) !
B) COMMERCIAL MFG 110G A lOC	 i
'I - MAGNETS &SILICON CELLS w-^ ::.^ ^^:,:s ^:::w 	 -	 :.^ ^::	 I'LRO'I'OT1fPE
PICOT PLANT
	
-	 PLANT
C	 IOC
` 2- PHARMACEUTICALS 8c OTHERS i ''::-^i :.:'	 PROTOTypr= PLANT
PLOT PLANT
R & O PLAT PILOT PLAT
Q PUBLIC SERVICE PLATFORM . 	 PROTOTYPE PLAT
GEC --1 	 IOC	 IOC
®) RADIO TELESCOPE (WITH SP ►DL SUPPORT)
E) OCEAN DYNAMICS
GEO IOC	
GROUND/ STS(WITH SPDL. ANTENNA) 
LEO IOC	 ORBITAL
_
--
F) LIFE SCIENCES
I- MAN'S WELL BEING (USING SPACE STATION)
2- SPACE CAP'ABILIT`!
	 (MAN) (USING SPACE STATION)
193
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PROGRAM OPTION
CHARACTERISTICS: ® ALL MISSIONS
* R & D PLUS FEAS. DEMO AND PROTO./PRO€3, FOR SOLAR POWER/
COMM. MFG./PUBLIC SERV. PLAT.
* SOLAR POWER/PUBLIC SERV. PLAT. DELAYED; EARLY COMM. MFG 106's
SCHEDULE: 188,81,82,Iii®S4e85 l86 4 87 iSBa£9o9G l91,92,S3,34	 6g97,98,99ain
SPACE STATION IOC A	 A OTV-IOC
LEO IOC A AGED IOC
A) SOLAR POWER (SPDI-)	 :::::	 GEO IOCL.I.
(PILOT PLANT)	 I	 /	 .. ...: i	 ,' ^':;: =:#	 ^	 GEO
(PROTOTYPE PLANT)	 i	 I 	 IOG
• '	 !	 :::
R) to as IERCIAL MFG	 d IDC	 If^C	 I	 E
1- MAGNETS & SILICON CELLS
2- PHARMACEUTICALS & OTHERS
C) PUBLIC SERVICE PLATFORM
D) RADIO TELESCOPE
E) OCEAN DYNAMICS
F) LIFE SCIENCES
1- MAN'S WELL BEING
2- SPACE CAPABILITY (MAUI)
i7
9 c
_.JrPROD
`^1Y
PILOT PLANT	 PLANT
A IOC AIOC.
M PROTO. PLANT
.................. 
PILOT PLAINT
R & D PLAT. PILOT PLAT.
c '	 PROTO. PLAT.
L\	 LaiGEO- IOC
	
IOC
	
iOC
(WITH SPDL SUPPORT)
GEO- IOC
	 GROUNDISTS
(WITH SPDL ANTENNA)
LEO-IOC
( USING SPACE STATION)
(USING SPACE STATION)
11&
^s q
'.°'r+r^iu. f =- -	 *:s•^:-`.^t^,F:•^r^Fr tni^'e.Z^^-rF^1,.
	 rt^,s..F..Y«^+r.....w.^,f;	
-	 ,^.^.e ..a.^.. ^.
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 OPTION 7
0
PROGRAM
 
CHARACTERISTICS:
0
a ALL MISSIONS
a R & D PLUS FEAS. DEP, O. AND PROTO./PROD. FOR COMM.
MFG/PUBLICSERV. PLAT. (SOLAR POWER DEEMPHASIZED)
* TOTAL PROGRAM DELAYED
SCHEDULE: 1 80. 181 X52 83,84,85 186,87,88 189,90 1 91 092193,94,951
SPACE STATION 10C L AOTV-10C
LEO IOC A A GEO 10C
A) SOLAR POWER (SPDL)
^9
B) COMMERCIAL MFG A Ioc A IOC
I- MAGNETS &SILICON CELLS
.	 . ............. 	 PROD. P----	 LANT
PILOT PLANT
2- PHARMACEUTICALS & OTHERS
AIOC A IOC
PROTO. PLANT
PILOT PLANT
R	 D P;.,AT. PILOT PLAT.
C) PUBLIC SERVICE PLATFORM ROTO. PLAT.
zi
GEO- IOC	 IOC	 loc
D) RADIO TELESCOPE (USING SPDL)
GEO- IOC
E) OCEAN DYNAMICS
-- -	 GROUND/STS
771	 (WITH SPDL ANTENNA)
ORBITALC
F) LIFE SCIEI<ICES	
(USING SPACE STATION)I- MAN'S WELL BEING
2- SPACE CAPABILITY (MAN)	 (USING SPACE STATION)
115
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PROGRAM OPTION 8
CHARACTERISTICS a ALL MISSIONS
m R & D PLUS FEAS. DEMO. AND PROTOPROD. FOR COMM. MFGJ
PUBLIC SERV. PLAT., PROTO/PROD. FOR SOLAR POWER -
(NO PILOT PLT.)
SCHEDULE:	 1 80 1 81 t 82 1 83 1 84185 1 86 87188189190191192193194195106(97198199100101
0TV-10c
A SPACE STATION IOC 	 A
A LEO IOC
ol
GEO
loc
PILOT	 PROD.
PLANT loc A loc	 PLANT
PILOT PLANT A IOC A IOC
PROTOPROTO. PLANT
PILOT PLAT. PLAT-PLAT.
dEO-10C A	 A foe &[oc
-----f(wrrK SOLAR
W.zege'ce	
PGEO-loc' ;' V ROTOTYPESUPPORT)
WITH SPDL ANTENNA)
L toe	 GROUND/STSEO-
ORBITAL(USING SPACE STATION)
WKE
--I
0-
0
s
0
A) SOLAR POWER (SPDL)
(PROTO PLANT)
B) COMMERCIAL MFG
1^ MAGNETS& SILICON CELLS
2- PHARMACEUTICALS& OTHERS
C) PUBLIC SERVICE PLATFORM
D) RADIO TELESCOPE
E)OCEAN DYNAMICS
F) LIFE SCIENCES
I- MAN'S WELL BEING
2- SPACE CAPABILITY (MAN)
ORL"MAN
Or
0	 116
P= Mom--- -
-7	 7'7
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f
A) SOLAR POWER (SPIEL)
R) COMMERCIAL MFG
1- MAGNETS & SILICON CELLS
PHARMACERJTfCALS &DTI-IERS
C) PUBLICSERVICE PLATFORM
D; RADIO TELESCOPE
E) OCEAN DYNAMICS
F) LIFE SCIENCES
I- MAN'S WELL BEING
2 SPACE CAPABILITY (MAN)
a ALL, MISSJOJ^jS
s R & D PLUS FEAS DEMO. FOR SOLAR PME9R/COMM, MFGJ
PUBLIC SERV. PLAT.;PR[3'gOJpRGn. FOR MAGNETSjSILICON CELLS
* EARLY IOC BATES EXCEPT DELAYED SOLAR POWER FEAS DEMO,
8[^BI ffi^.^3 SB58788!
	 53
SPACE STATION focZ1
LEO 10cA A GECs IDC
PILOTPLANT
	
®TV-1I0C ^° 	 .G...^ -e -f
a "^ -` ° Win _ a^i/lr'%^^%
I
F!
	 PLANT
	
Aloe	 ; `PROS+ PLAN'S
PIL[^TyPLT./^6^}C ORBtTAL
GROUNDISTS EM
	
R O PLAT. PILOT PLAT.
	
.
GED- 10c	 IOC
MEMIPMR-1
(SMITH
 SPDLSUPPORT)
^arE(1--3iJG
(,WITH SPDL ANTENNA)
LD.IOC
- ms%"^ (USING SPACE STATION)
4 ';;^ x	 of
PROGRAM OPTION 9
CHARACTER iM0 . I j
SCHEDULE;
<..=...^ari..:^..v.•%:,^.ev a. ...W.': wir]w iwa ^•.s.•_-...^.s ..a.,.:r;,...:fw._;..^.'.:a..w^.. ^_i	 i......-._.. ,^......er... x.. u_...: t-. ^.. ^. 	 ..,^..ww...vsr...._. r. 	 ...o......^n^....^..^...,^a.^_aan.^.au_v,..x,n.v.s^ 	 -- ` ^I'r^^Ji'	 .......3F....
PROGRAWOPTION 1
CHARACTERISTICS: * ALL MISSIONS EXCEPTSOLAR POWER AND OCEAN DYNAMICS
* R & D PLUS FEAS, DEMO, AND PHOTO/PROD. FOR COMM. MFG/
PUBLIC SERA. PLAT.
ADVANCED I,OC DATES FOR COMM. MWIPUBLIC SER'V. PLAT.
SCHEDULE: fi0o'Bl * '82 tg3.84 l 85 l '86 l 87 l B8og9t9O,9l i -g2 l 93 lgLgSLj
SPACE
	 GROUNEPIST.s	
.
STATION IOC A .L OTV-IOC
ORBITAL M
Ell
A$ COMMERCIAL MFG.	 loo IOC
MAGNETS, SILICON CELLS	 A A
PHARMACEUTICALS BcOTHERS 	 `'!'rf ` ```^'j` l PROD PLANTf rrrr^rFfri :f
PILOTi PLANT
G & D PILOT
ri
	
	
­ I -PLAT. PLAT'.
B$ PUBLIC SERVICE PLATFORM `^f ff_'f FMPROTO.PLAT.
GEO IOC IOC
L	 IOC
C$ RADIO TELESCOPE
	
" ; fF (WITH PUBLIC SERVICE PLATFORM SUPPORT)
^a
GEO-
IOC
D) LIFE SCIENCES
9- MAN: S WELL BEING rf f^ 1 {USING SPACE STATION)
2- SPACE CAPARILITV WAN)
	 rf f^ (USING SPACE STATION)
^avos►^r,ei


19I6 19pI
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a. STUDY MILESTONES
• STUDY GO AHEAD
e NASA APFROVALS
- STUDY PLAN
- SELECTED FROG OPTION S
- SELECTED PRIMARY CONCEPTS O .
- FINAL REPORT COMMENTS
• PROGRAM REVIEW MEETINGS O O	 O	 4
o STUDY REVIEW OOARD MEETINGS 4 a	 a	 W	 a	 a	 •	 a	 a	 n	 p	 a	 ^	 ^
• PART 1 STUDY TASKS: DEFINE & EVAL FROG OPTS
1.0	 MISSION URALSA MISSIDH OBJECTIVES
1, G
1.1
	 IDENTIFY A DEFINE CANDIDA7E MISSIONS
G4ko
'rb
1.2
	 SELECT REPRESENTATIVE MISSIONS ^$
11	 BEVEL TIME PHASE SPACE STA MISSION REOWS ^\	 \N
IA	 SRO UP MISSION. REOMTS \$	 \\'©^^^p^1Z
2.0	 ESTAB FROG OFTIONSISCENARID5 \^ yP`	 ^Q	 Q	 O
P'2.1	 DATA 6> VELOPMENTCOST
2.2	 ESTABLIVSCEDARI0S G00 SQ^^`	 \"\^\\	
00%0
^
2.3	 FR0GFIAM OPTIONS COMPARISON
3.0	 ESTAB SPACE STA MISSION ROWRS5TSFUNCTIONALREUMTS
JONN -sv	 ^^9	 ^
3.1	 SIS8-0OULi.'TRANSPDQT. SYSCHARACTERISTICS lEl
^^Q
CONCEPTS ONO,,
33 SUFFOR7 NGANALYSISR
^^^f^^
3.4	 SPACESIRTIGN.CONCEPTS \^Np
3.5
	 11EVEL TRANSPORTATION REOMTS
• STUDY DOCUMENTATION
• STUDY PLAN
• FROG RE VIEW PHESENTATIONS O4	 O	 $
• FINALREPORT
- EXECUTIVf:SUMMARY Q
- TECHNICAL REPORT
- SR6TREPORT
COSTESTIMATE UPDATE	 UP13ATE
• MISSIONREDMTSIIANDBO09 O	 O	 O
a WORK BREAKDOWN STRUCTURE
• LETTER PROGRESS REPORTS 6 O	 !	 Q	 4m
[LE41i,40:	 * FORMAL p INFORMAL	 a IN HOUSE	 STATUS:
PRESIDOG
	
PRESIOOC	 STUDY REVIEWS
	
17 JUNE 1976
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1 SOLAR POWER
OAra
ON
DEVELOPMENT ACTIVITY & TIME SCHEDULE IS DOMINANT
SPACE STATION DRIVER
1995 PROTOTYPE IOC MAY REQUIRE SPACE STATION EARLIER
THAN 1985
a PRIME NEAR-TERM SPACE STATION ACTIVITY:
— FEASISILLTV OF:
o CO .ORDINATED FABRICATION OF LARGE STRUCT
o JOINING & ALIGNMENT
o LOGISTICS MOVEMENTS t{
— MANNED EFFECTIVENESS - SKILL LEVEL, PRODUCTION RATE,
LEARNING CURVE
— STRUCT INTEGRITY, VERIFICATION, REPAIR
— RELIABILITY OF MACHINES
EARLY IONOSPHERIC TESTS FROM GRND SUGGESTED
-- LEO SPACE STATION - 5-SEC DWELL TIME LIMITS TO 1/3 KM TEST VOL
-- GEO SPACE STATION - SEVERAL ARITENNiA/REC TENNA PROPORTIONS
POSSIBLE TO SAVE $
[CONSIDER SAT-TO-SAT PWR TRANSMISSIO N IN LEO AS SPACE STATION
DEVELOPMENT STEP
r
aj 123
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